To date, the effects of protein synthesis inhibitors (PSI) in learning and memory processes have been attributed to translational arrest and consequent inhibition of de novo protein synthesis. Here we argue that amnesia produced by PSI can be the direct result of their abnormal induction of mRNA-a process termed gene superinduction. This action exerted by PSI involves an abundant and prolonged accumulation of mRNA transcripts of genes that are normally transiently induced. We summarize experimental evidence for the multiple mechanisms and signaling pathways mediating gene superinduction and consider its relevance for PSI-induced amnesia. This mechanistic alternative to protein synthesis inhibition is compared to models of electroconvulsive seizures and fragile · syndrome associated with enhanced mRNA/protein levels and cognitive deficits.
Introduction
Impairments of memory caused by protein synthesis inhibitors (PSI) have served as a basis to posit that memory storage, resulting from consolidation (Davis & Squire, 1984) and reconsolidation (Nader, Schafe, & LeDoux, 2000) processes, critically depends on the synthesis of new proteins in specific brain areas. However, amnesia caused by PSI can be rescued by a variety of hormonal and behavioral manipulations, as discussed in several topical reviews (Gold, 2006; Routtenberg & Rekart, 2005; Squire, 2006) . These findings questioned the stand that new protein synthesis is fundamental to memory formation and stimulated alternative ideas on the possible PSI actions. One of them, recently proposed by Gold (2006) , suggests that PSI might predominantly exert amnestic effects by introducing meaningless ''neuronal noise'' to memories. Given the plentiful molecular effects exerted by PSI in different cell systems (Zhelev et al., 1993) , this possibility seems likely. Nevertheless, actions other than PSIinduced translational arrest have remained largely unexplored in experimental approaches and theoretical interpretations of PSI actions on neuronal function. This article will argue that PSI effects on gene superinduction may represent an alternative mechanism by which PSI affect memory processes. Paradoxically, such effects are likely to involve hyperproduction rather than reduction of newly synthesized proteins thereby testing the view that lack of protein synthesis is the underlying mechanism of PSI-induced amnesia.
PSI-induced gene superinduction
In the presence of growth factors or other stimulating agents, PSI trigger an abundant accumulation of specific gene transcripts. This phenomenon, known as gene superinduction (Cochran, Reffel, & Stiles, 1983; Lau & Nathans, 1987) , is characterized by augmented and prolonged expression of immediate early genes that are typically induced only transiently. In specific cell types anisomycin, one of the most commonly used PSI in memory studies,
